A polyphenol-rich extract from Chaenomeles sinensis (Chinese quince) inhibits influenza A virus infection by preventing primary transcription in vitro.
The fruits of Chaenomeles sinensis Koehne (Chinese quince) are distributed throughout China and Japan. It has traditionally been known to have a therapeutic effect against respiratory symptoms caused by infectious diseases. The polyphenol-rich extract, CSD3, from Chaenomeles sinensis has previously been shown to neutralize influenza virus infectivity. The aim of this study was to clarify which step(s) in the replication cycle in vitro were inhibited. We examined cell-binding, hemagglutination and hemolytic activities and infectivity of A/Udorn/72(H3N2) virus after pre-treatment with CSD3. We also investigated the time course of synthesis for viral mRNA, cRNA, and vRNA in Madin-Darby canine kidney epithelial cells (MDCK) cells infected with CSD3-treated virus. Finally, we studied the effect of CSD3-treatment on the ultrastructure of the influenza virion. Pre-treatment with CSD3 mildly reduced cell-binding, hemagglutination and hemolytic activities. These activities were reduced by 70% to be equivalent to 30% of the control at 1μg/ml. CSD3 severely reduced infectivity to 1% of the control at 1μg/ml. Primary transcription in MDCK cells infected with CSD3 (1μg/ml)-treated virus was decreased to about 1% of that in cells infected with mock-treated virus. Synthesis of viral cRNA, vRNA and secondary mRNA was also severely decreased. Electron microscopy revealed that the integrity of the virus envelope was damaged by CSD3 and was permeable to uranyl acetate. The main target step(s) of CSD3 in the replication cycle is after cell-binding but before or at primary transcription. Involvement of the increased permeability of virus envelope as the inhibition mechanism was proposed. CSD3 could be useful in preventing influenza virus infection, and be employed as a lozenge or mouthwash for daily use.